Novel mitochondrial alcohol metabolizing enzymes of Euglena gracilis.
Ethanol is one of the most efficient carbon sources for Euglena gracilis. Thus, an in-depth investigation of the distribution of ethanol metabolizing enzymes in this organism was conducted. Cellular fractionation indicated localization of the ethanol metabolizing enzymes in both cytosol and mitochondria. Isolated mitochondria were able to generate a transmembrane electrical gradient (Δψ) after the addition of ethanol. However, upon the addition of acetaldehyde no Δψ was formed. Furthermore, acetaldehyde collapsed Δψ generated by ethanol or malate but not by D-lactate. Pyrazole, a specific inhibitor of alcohol dehydrogenase (ADH), abolished the effect of acetaldehyde on Δψ, suggesting that the mitochondrial ADH, by actively consuming NADH to reduce acetaldehyde to ethanol, was able to collapse Δψ. When mitochondria were fractionated, 27% and 60% of ADH and aldehyde dehydrogenase (ALDH) activities were found in the inner membrane fraction. ADH activity showed two kinetic components, suggesting the presence of two isozymes in the membrane fraction, while ALDH kinetics was monotonic. The ADH Km values were 0.64-6.5 mM for ethanol, and 0.16-0.88 mM for NAD+, while the ALDH Km values were 1.7-5.3 μM for acetaldehyde and 33-47 μM for NAD+. These novel enzymes were also able to use aliphatic substrates of different chain length and could be involved in the metabolism of fatty alcohol and aldehydes released from wax esters stored by this microorganism.